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Chapter 21

Social Forces that
Influence Health IT Use
Behavior of the Elderly

Karoly Bozan
Idaho State University, USA

Bill Davey
RMIT University, Australia

Kevin R Parker
Idaho State University, USA

ABSTRACT

The social forces that influence patient portal use behavior among the elderly are not well understood.
Using both institutional theory and the Unified Theory of Acceptance and Use of Technology, the proposed
model examines three social environmental factors — normative, mimetic, and coercive forces — within a
Health Information Technology (HIT) context. An empirical study involving 117 subjects in the United
States was used to test the proposed model. Using the partial least squares method, mimetic and coercive
pressures were found to significantly influence patient portal use behavior. These findings indicate that
older people follow not only their providers’ advice, but also follow the behavior of respected, higher-
status peers from their network. Normative pressure was not found to be significant, implying that older
people do not follow the bandwagon effect.

INTRODUCTION

The healthcare industry is paying greater attention to improving patient outcomes through better provider-
patient communication (Tang et al., 2013; Chrischilles et al.,2014). One such tool that is seeing greater
utilization by healthcare providers is the patient portal. Patient portals are secure online websites that
allow patients to access their personal health information, such as communicate summaries of recent
visits, medications, immunizations, allergies, and lab results, from any location with an Internet connec-
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tion (Krist et al., 2012; HealthIT.gov). More sophisticated patient portals are also capable of scheduling
non-urgent appointments, downloading and submitting forms, processing prescription refills, accepting
payments, and providing viewable educational material (Goldzweig et al., 2013). Patient portals have
become a valuable tool for addressing the problem of rapidly aging populations in most countries (Bier-
man, 2012).

The use of electronic health records (EHR) is also on the rise. A 2014 study (Hsiao & Hing, 2014)
shows that about 80% of office-based physicians in the US use EHRs, and a majority of them (69%)
are committed to participate in the meaningful use incentive payment program available in the United
States (Blumenthal & Tavenner, 2010). One of the Stage 2 Core Set objectives to achieve meaningful is
“provide patients the ability to view online, download, and transmit their health information” (HealthIT.
gov). This means that healthcare providers with EHR systems are mandated to provide patients with ac-
cess to personal health information over the Internet using a secure online portal. Several other countries
are introducing similar initiatives as they try to both improve health outcomes and strive for efficiencies
in their health systems (Wickramasinghe, Davey, & Tatnall, 2013).

Numerous studies examine patient portal acceptance and use (Goldzweig et al., 2013; Ancker et
al., 2011; Smith et al., 2015; Sarkar et al., 2011; Goel et al., 2011; Jung et al., 2011; Weppner et al.,
2010). Patients with chronic conditions are more likely to accept and use patient portals (Goldzweig et
al., 2013; Ancker et al., 2011; Millard & Fintak, 2002). Patient age is negatively correlated with portal
adoption and use, especially among older patients (Goel et al., 2011; Jung, Padman, Shevchik, et al.,
2011; Weppner et al., 2010). Roughly 20% of the US population will be over the age of 65 by 2030 in the
next decade due to longer life spans and aging baby boomers (CDC, 2013), and it has been established
that doctor visits and medical spending increase during the final years of life (Hogan, Lunney, Gabel, &
Lynn, 2001). In fact, some studies indicate a quarter of an individual’s medical spending occurs in their
final year (Lubitz & Riley, 1993). Hence, one can conclude that while older patients could benefit most
from patient portals, they are the least likely group to use them.

While there exists a number of empirical studies that examine various factors to better understand
consumer health information technology (CHIT) acceptance and use, they rely primarily on technol-
ogy acceptance theories (Klein, 2007). The variety of antecedents in the competing models show that
older patients are less likely to accept CHIT by making use of online health information because of less
comfort, efficacy, and control (Smith et al., 2015; Or & Karsh, 2009). However, one of these anteced-
ents is social influence, also called subjective norm (Ajzen, 1991; Venkatesh & Davis, 2000; Moore &
Benbasat, 1991), which remains unexplored in regards to older patients. According to Carley and Kaufer
(1993), elderly patients are likely to conform to the attitudes, norms, and beliefs of those around them,
meaning that social influence may be a motivator for the elderly to adopt and use patient portals. It is
therefore prudent to examine social influence in more detail beyond the technology acceptance theories.

This empirical study argues that elderly patients’ opinions about patient portal acceptance and use are
influenced by those peers they respect. The conceptual model proposed herein is based on institutional
theory’s driving forces as a precursor of the driving forces of behavioral intention and use behavior within
the Unified Theory of Acceptance and Use of Technology (UTAUT) Model. Data collected from the
elderly in various social settings provides the basis of our empirical evidence that normative, coercive,
and mimetic social forces significantly influence older patients’ use behavior toward patient portals.
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BACKGROUND

Two major determinants drive technology acceptance and use: individual beliefs and social factors.
“Subjective norm” is the term commonly used to describe the social pressure to engage in an activity
(Fishbein & Ajzen, 1975). An individual develops beliefs shaped by a motivation to comply with the
perception of how influential peers or superiors think they should or should not perform (Fishbein, 1980).
In the technology domain, influencers in the form of respected peers or superiors are found to be a strong
determinant in shaping beliefs (Mathieson, 1991; Taylor & Todd, 1995). This study does not explore or
hypothesize any relationship among the individual beliefs or social factors, but rather approaches the
social factors from the basis of institutional theory.

Technology use by individuals has been explored by examining the characteristics of both individu-
als and organizations. Institutional characteristics have been found to strongly influence technology
use (Delone, 1988; Sanders & Courtney, 1985; Boynton, Zmud, & Jacobs, 1994). While institutional
theory was developed and applied in an organizational context (Liang, Saraf, Hu, & Xue, 2007; Ang &
Cummings, 1997; DiMaggio & Powell, 1983), organizations actually operate at the local, interpersonal
relationships level through a network of individuals (Scott, 2001). Hence, this study will empirically
investigate the effect of the social factors of institutional theory on patient portal use by the elderly, and
will expand the theory’s applicability through theoretical and managerial implications.

MAIN FOCUS OF THE ARTICLE
Social Forces as Precursor of Portal Use

In order to better account for the ways in which institutional forces influence patient portal use behav-
ior by the elderly, this study presents the conceptual model shown in Figure 1, based on institutional
theory (DiMaggio & Powell, 1983) and the UTAUT model (Venkatesh, Morris, Davis, & Davis, 2003).
Although social forces are a major precursor in almost all major technology acceptance models, none
of them have investigated social forces on a more granular level (Bozan, Davey, & Parker, 2015). Early
studies of institutional theory identified three mechanisms, coercive pressure, normative pressure, and
mimetic pressure, which promote structure and process similarities (DiMaggio & Powell, 1983; Scott,
2001). This study examines whether those three institutional forces significantly affect use behavior
among older users.

Figure 1. Conceptual model
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MODEL COMPONENTS
Use Behavior

For the purposes of this study, use behavior is defined as the degree to which a user regularly uses the
system for the purposes it is designed. The most common dependent variables in technology acceptance
literature are actual use, intention to use, and behavior. Behavior is defined as a specific or general ac-
tion whose prediction is of interest in a particular model (Ajzen & Driver, 1991; Ajzen & Fishbein,
1980). In the “competing” technology acceptance models, the dependent variable is often preceded by
the subjective norm, which is an individual’s perception of influencers’ approval or disapproval of the
specific or general target behavior. The antecedents of use behavior are often linked to the subjective
norm or social influence, hence our choice for the dependent variable of use behavior in our proposed
conceptual model.

Coercive Pressure

Coercive pressure includes both the formal and informal pressures on an individual (social actor) by
a more powerful individual (actor) to adopt the same practices, behaviors, or attitudes (DiMaggio &
Powell, 1983). Formal or informal coercive pressure at the organizational level can be generated by a
variety of sources, such as regulatory agencies, customers, suppliers, and other powerful actors (Teo,
Wei, & Benbasat, 2003).

In the context of healthcare, regulatory pressure often impacts many facets of care at the individual
level. Since this study is focusing on patient portal acceptance, the pressure that providers may put on
patients to use patient portals is investigated. For example, physicians are powerful actors in the physi-
cian-patient relationship, and may informally pressure patients to access their portal for health-related
communication in order to increase the effectiveness of care. Hence, it is hypothesized:

H1: Patients who perceive higher coercive pressure are more likely to use a patient portal.
Normative Pressure

Institutional theory posits that if an action, behavior, or belief is exhibited by an adequately large group
of actors, a social actor is more likely to copy that action. Copying is not mandated and may not even be
conscious, but rather becomes the norm, the “right” way (Harcourt, Lam, & Harcourt, 2005; Johnson,
Dowd, & Ridgeway, 2006). When normative pressure acts as a social factor for adopting a behavior
or belief, it can result in discord if peers whose opinions are valued are already using an innovation
(DiMaggio & Powell, 1983; Van den Bulte & Lilien, 2001). Therefore, following the behavior, using
the innovation, becomes an obvious and “right” choice for the social actor.

Older patients supported by a large network may often share details about their physical health with
each other. During such discussions, if a respected peer mentions the use of patient portals, other individu-
als are more likely to consider trying one out. This effect has been described generally by Abrahamson
(1991) as theories of fads. Hence, it is posited:

H2: Patients who perceive higher normative pressure are more likely to use a patient portal.
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Mimetic Pressure

DiMaggio and Powell (1983) proposed mimetic pressure as the conscious and voluntary act of copying
the behaviors of those with higher status and success. Such copying behavior is driven by the belief that
the actions of more successful and respected actors result in positive outcomes. The assumption is that
copying the behavior of respected members of a network is safer than experimenting new, “untested”
behavior (Teo, Wei, & Benbasat, 2003). Seniors are often more aware of their health status because they
more actively seek information about their health (Bennenbroek, Buunk, van der Zee, & Grol, 2002). If
a trusted friend mentions their patient portal as being a reliable source of information, those who have
not adopted a portal are more likely will try using it. Therefore, it is hypothesized:

H3: Patients who perceive higher mimetic pressure are more likely to use a patient portal.

RESEARCH METHODOLOGIES
Measurement

Questionnaire items were adopted from the literature for social forces (Liang et al., 2007; Teo, Wei, &
Benbasat, 2003; Jan, Lu, & Chou, 2012) and use behavior (Venkatesh et al., 2003; Liu, Wu, & Sun, 2014).
Social factors constructs were measured by six indicators, while the dependent variable was measured
by three indicators. (Please see Appendix for the Questionnaire Items and indicators)

Data Collection

Convenience and snowball sampling was used for data collection. Several assisted living establishments
were contacted and asked to promote our survey among their residents. The survey was also dissemi-
nated among a network of elderly individuals who were asked to share it with their contacts. 117 fully
completed questionnaires were returned prior to data analysis.

Control Variables

Demographic variables, such as age and gender, have been found to have significant effect on social
behavior studies (Mazman, 2011; Dabaj, 2009). Morris and Venkatesh (2000) found that older individu-
als are more susceptible to social influences, but a study by Botwinick (1973) indicates they are more
cautious before they decide on an action. Women are found to be more perceptive regarding others’
opinions than men (Venkatesh et al., 2003). Our study also controls for residence, since dwelling in an
assisted living environment may have an effect on social factors as opposed to those who are somewhat
more isolated in their residence (Cattan, White, Bond, & Learmouth, 2005; Nicholson, 2008). In addi-
tion, technical efficacy (Chaffin & Harlow, 2005; Purdie & Boulton-Lewis, 2003) and attitude toward
self-health (Karwalajtys et al., 2005) were also examined for their effect on use behavior.
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DATA ANLYSIS AND RESULTS
Instrument Validation

The Partial Least Squares (PLS) statistical method was used for scales validity assessment and hypoth-
eses testing because it provides more flexibility with sample size and residual distribution (Anderson &
Gerbing,1988; Chin, Marcolin, &Newsted, 2003; Chin, 1998). Using the most recent version of Smart-
PLS (version 3.2.1 for Windows 64 bit), the relationships between constructs (path coefficients) and the
predictive power of the dependent variable — R-squared (Chin, 1998) is examined.

Table 1 presents the measurement model t-statistics and factor loadings. Factor loadings of less than
0.7 have been removed to strengthen the item reliability. Since reflective indicators are interchangeable
(meaning they ask the same thing), some can be omitted and PLS is flexible and reliable even with a
low number of factors per latent variables (Wold, 1985), therefore the factors loaded less than 0.7 can
be safely removed. Construct reliability was tested by Cronbach’s Alpha and the results were above
the recommended 0.7 value (Nunnaly, 1978). Convergent validity values, in terms of average variance
extracted (AVE), were above the recommended 0.5 value (Fornell & Larcker, 1981).

Hypotheses Testing

Our measurement model was tested against the hypotheses through path coefficients (relationship strength
between IV and DV) and R-squared values to measure the predictive power of the model (Barclay, Hig-
gins, & Thomson, 1995). T-statistics were calculated using the bootstrapping technique in SmartPLS.

The path coefficients from coercive pressure to use behavior (b=0.24, p<0.05) and from mimetic
pressure to patient portal use behavior (b = 0.351, p<0.001) supported hypothesis 1 and 2 respectively,
indicating that coercive and mimetic forces have a significant effect on the adoption and use of patient
portals among the elderly. However, normative pressure showed no significant impact on patient portal
use behavior (b=0.11, NS).

The research model explains 28% of the variance of social forces on patient portal use behavior as
indicated by the r-squared value. This magnitude is somewhat expected as technology adoption and use
behavior is a cumbersome subject with numerous antecedents. This study focuses on social factors and
intentionally omitted other, well established constructs. Therefore, the predictive power of the model
was expected to be on the lower side.

Control variables showed an insignificant effect on patient portal use behavior with path coefficients
of b= 0.04, -0.07, -0.05, 0.03 respectively for attitude toward self-health, gender, resident type, and
technical affinity respectively.

Table 1. Factor loadings, t-statistic and Cronbach’s Alpha for the measurement model

Construct Loading t-Statistic Cronbach’s Alpha
Coercive 0.24%%* 293 0.71
Normative 0.11 1.31 0.78
Mimetic 0.35%* 4.83 0.80

**t-Statistics are significant on the 0.01 level.
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SOLUTIONS AND RECOMMENDATIONS

This study examined the effect of social factors on patient portal adoption and use behavior among the
elderly. The conceptual model was constructed on institutional theory and UTAUT. With the adoption and
use of patient portals by the elderly serving as the dependent variable, this study empirically tested the
strength of the effects of three independent variables, namely coercive, normative, and mimetic pressures.

The study revealed theoretical and practical findings. First, both coercive and mimetic forces have a
significant effect on the adoption and use of patient portals among the elderly. One of the main coercive
forces on elderly patients is their providers; older patients follow the advice of their medical provider.
With regard to mimetic forces, it became apparent that higher profile, respected peers influence the elderly
with regard to patient portal adoption. Mimetic pressure has a stronger influence than normative pressure;
satisfied portal users will have a stronger effect on other elderly patients to adopt and use patient portals.
Normative pressure, however, has an insignificant effect on use behavior, which is a significant finding
of this study. It indicates that elderly people do not follow the bandwagon effect. They have established
practices, which may only change if a respected, higher status actor from their network suggests it.

The low effects of the control variables are also important findings as a more general approach is
sufficient to reach the elderly to the same extent.

FUTURE RESEARCH DIRECTIONS

While this study makes a contribution to the relevant literature and provides valuable directions, it has
limitations that may affect the generalizability of the findings. Data collection followed convenience and
snowballing sampling. Geographical distribution was not tracked and the results may only represent that
of a particular area. Also, the subjects were mostly contacted through email and social media and the
survey was conducted online, in effect requiring that every respondent have a basic level of familiarity
with the Internet and computers.

It is important to keep in mind that most of the variables (72%) in use behavior remain unexplained
by the variance in the measurement model, which implies that there could be a number of other factors
that may influence adoption and usage of patient portals by the elderly. This provides the opportunity
for future research to enhance the model to examine other important social factors that may strengthen
the predictive power of the model.

It might be informative to investigate a similar model with behavioral intention as the mediator be-
tween social factors and use behavior, similar to UTAUT. Since this study investigates social factors on
a more granular level, one may wonder whether or not all three institutional forces are significant with
the moderator or only with the dependent variable.

CONCLUSION

This study serves to extend the literature on patient portal use, as use behavior of the elderly has not
been previously investigated with respect to social forces. The application of institutional theory as the
pillar of our model, accompanied by significant findings, adds to the growing literature on the adoption
and usage of information and communication technologies in healthcare by the elderly. Additional fac-
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tors have been identified for health communication technology adoption by the elderly population, and
promise to lead to future research that can reveal additional important social factors that may strengthen
the predictive power of the model.
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KEY TERMS AND DEFINITIONS

Elderly Citizens: People over the age of 65 years.

Health IT Adoption: Healthcare information technology (Health IT) is the use of computer applica-
tions to record, store, protect, retrieve, and transfer clinical, administrative, and financial information
electronically within and among various health care settings. (www.hrsa.org). Adoption of Health IT
for the purposes of this research is defined as the process from being aware of the technology to the
effective and efficient usage for the intended purpose.

Health IT Usage: Accessing personal health information by the intended recipient through electronic
medium and application designed for informational or decision making reason purpose.

Institutional Theory: In this paper, Institutional Theory is defined as the guidelines for social behav-
ior in the form of accepted structures, schemas, rules, norms, and routines influenced by other members
of the collective network of actors.

Unified Theory of Acceptance and Use of Technology (UTAUT): The UTAUT model explains
Technology use intention and behavior with numerous constructs including social influence.
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APPENDIX
Questionnaire ltems
(Strongly Disagree =1, Strongly Agree =7)

Coercive Pressure (Adopted from Teo, et al., 2003;
Liang, et al., 2007; Jan, et al., 2012)

Q1: I trust the diagnosis and treatment my physician prescribes.

Q2: My physician strongly encourages me to use and understand information on an Online Personal
Health Information website.

Q3: I understand that information related to my condition can be found on an Online Personal Health
Information website.

Q4: Interaction with my physician requires me to access an Online Personal Health Information website.

QS: Is your physician the only person who controls your treatment? If not who else do you go to for help
and how much help do you get from them? (Do not use an actual name, rather please describe the
person’s role or your relation to this person)

Q6: Who is the most important person you go to for health advice outside your physician and why do
you trust their advice? (Do not use an actual name, rather please describe the person’s role or your
relation to this person)

Normative Pressure (Adopted from Teo, et al., 2003;
Liang, et al., 2007; Jan, et al., 2012)

Q1: I am aware that some of my close family or friends are regularly accessing their Online Personal
Health Information website.

Q2: Those who use their Online Personal Health Information website would help me to access an Online
Personal Health Information website if I asked for it.

Q3: People around me believe that it is beneficial to access their Online Personal Health Information
website.

Q4: I feel that I would be better informed if I used an Online Personal Health Information website.

Q6: What new technology have you used in the last few years? E.g. do you use the internet, do you have
a tablet or portable computer, do you use your mobile phone for more than phone calls?

Mimetic Pressure (Adopted from Teo, et al., 2003;
Liang, et al., 2007; Jan, et al., 2012)

Q1: My close friends who regularly access their Online Personal Health Information website have
benefited from it.

Q2: My close friends who regularly access their Online Personal Health Information website are more
respected for taking charge of their health.

Q3: I feel that I would be favorably perceived if I used an Online Personal Health Information website.
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Q4: I feel motivated to find more information about my condition.
QS: If everyone near me were to use an Online Personal Health Information website, it would influence
me to try it.

Use Behavior (Adopted from Venkatesh, et al., 2003, Liu, et al., 2010,)

Q1: I plan to access an Online Personal Health Information website in the next year for the first time.
Q2: I plan to access an Online Personal Health Information website regularly.
Q3: I plan to continue using an Online Personal Health Information website.

Controls

Q1: Ilivein:
° My own home
° A retirement village
° In a nursing home
Q2: I am very good with technology:
° Strongly Disagree
° Disagree
° Neither Agree nor Disagree
° Agree
° Strongly Agree
Q3: My age is:

° Under 65

° Over 65
Q4: I am:

° Male

° Female
Q5: Having good information about the state of my health and any conditions is important to me.
° Strongly Disagree
° Disagree
° Neither Agree nor Disagree
° Agree
° Strongly Agree
Q6: I have used the internet for health advice.
° Strongly Disagree
° Disagree
° Neither Agree nor Disagree
° Agree
° Strongly Agree
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Q7: I ask other people to find health advice on the internet.

o

o

o

o

Strongly Disagree

Disagree

Neither Agree nor Disagree
Agree

Strongly Agree

383



